Purpose To report three patients with ocular angiostrongyliasis who presented with a variety of clinical findings. Method Retrospective, observational case series. The medical charts, photographs, and electrophysiologic records were reviewed. Results All patients presented with blurred vision and one had a history of eosinophilic meningitis. In each respective case, only one living larva was found in the anterior chamber, vitreous cavity, and subretinal space. The fundus examination revealed generalized retinal pigment epithelial alteration, subretinal tracks, retinal oedema, macular oedema, and a pale disc. Visually evoked potentials showed delayed latency time in one patient, which represented the secondary optic neuritis. Blood eosinophilia was not detected, and stool examinations did not show Angiostrongylus cantonensis larva or its egg. In both cases of surgical removal, an immature male worm was identified by the parasitologist. After treatment, the visual acuity was slightly improved in all cases. Conclusion This case series illustrated the different ocular manifestations of angiostrongyliasis and that although several treatments were used, the visual outcome was not markedly improved and depended mainly on the initial visual acuity.
Introduction
Ocular manifestation is a very rare event of angiostrongyliasis, but because of eating habit, it does occur in some developing areas of the world. Evidently, less than 20 cases have been previously reported from Thailand, Vietnam, Japan, Taiwan, Papua New Guinea, India, and Sri Lanka. [1] [2] [3] [4] [5] [6] [7] We herein report three cases of ocular angiostrongyliasis, the parasites being found in a different part of each patient's eye. These ocular findings will provide the useful clinical information.
Case reports

Case 1
A 47-year-old man presented having had blurred vision in the left eye for 3 weeks. He had a history of eating raw food, but he denied a history of headache. During the ocular examination, he could count finger at 2 ft with the affected eye. A parasite was found in the anterior chamber without intraocular inflammation ( Figure 1a ). Relative afferent papillary defect (RAPD) was positive on the left side. The fundus examination showed generalized retinal pigment epithelial alteration, retinal haemorrhage at superotemporal area, and normal disc appearance (Figure 2 ). Visually evoked potentials (VEP) showed delayed latency time with normal amplitude. Serum was positive for 29 kDa for Angiostrongylus cantonensis antibody. Sarcocystic spp. oocyst and Opisthorchis viverrini egg were found during the stool examination. An immature male worm was aspirated by simcoe cannula after laser photocoagulation. Intravenous methylprednisolone injection was prescribed for secondary optic neuritis. The final visual acuity was 2/60.
Case 2
A 27-year-old man presented with progressive visual loss in the left eye for 3 weeks. He reported a history of eosinophilic meningitis 2 months before the onset of blurred vision. He also had a history of ingestion of raw Pila spp. snails. Initial visual acuity was 1/60 with RAPD positive on the left side. Cell trace and flare trace were detected in the anterior vitreous. The fundus examination showed multiple subretinal tracks, a rather pale disc, and generalized retinal pigment epithelial alteration. An intravitreal movable larva was found in the superotemporal area. Diode laser was directly applied to the parasite until it was dead in the inferotemporal area (Figure 1b) . The pars plana vitrectomy and parasite removal were successfully performed, and then an immature male worm was identified by a parasitologist. There were minimal intraocular inflammations in the post-operative period; thus he was treated with topical steroid. His vision was slightly improved to 6/60.
Case 3
A 36-year-old man developed visual loss in his right eye for 1 week. He denied any history of headache. He took mebendazole orally two to three times per year; notwithstanding, a Tenia spp. worm was found in his stool. Visual acuity of the affected eye was 2/60. The intraocular inflammation was not detected and the RAPD was negative. A subretinal living parasite with subretinal tracks at superotemporal fundus and macular oedema were detected by indirect ophthalmoscope (Figure 1c) . The electroretinogram and VEP were normal. The parasite was treated with a diode laser. Topical prednisolone acetate was prescribed to reduce the subsequent inflammation. An Echinostoma egg was found on stool examination. His final vision was 6/60. 
Discussion
Only 1.1% of angiostrongyliasis had ocular manifestation, 8 which is diagnosed by identification of A. cantonensis in any part of the eye. People are usually infected by eating the intermediate host raw, especially Pila spp. snails. The incubation period is then between 2 weeks and 2 months. The most common symptom is blurred vision without headache although the eosinophilic meningitis may be presented prior to, or co-existing with, the ocular symptoms. The parasite is commonly found in the vitreous cavity.
In our case series, only one patient had a history of eosinophilic meningitis. As with previous reports, only one larva was detected in each case and all worms were still alive. The parasites were easily identified and distinguished from other parasites by indirect ophthalmoscope. In the case of surgical removal, an immature male worm was clearly identified by bursa, the posterior structures of the larva.
Many ocular findings have been reported in previous studies including uveitis, subretinal tracks, necrotizing retinitis, disc swelling, retinal pigment alteration, and retinal detachment. [9] [10] [11] [12] Although blood eosinophilia and the antibody response are demonstrated in most cases of eosinophilic meningitis, it has not been observed in ocular angiostrongyliasis without meningitis. In our series, an antibody response in the patient without eosinophilic meningitis was shown.
Larva and eggs were seldom found on stool examination. Several treatments were used, including intravenous methylprednisolone, topical prednisolone, laser and surgical removal. Unfortunately, the therapy did not dramatically improve visual function, which was mainly dependent on initial visual acuity.
